
I rpr l l  24 ,  1973 

D r .  I a n  Macpherson 
Imper i a l  Cancer Reaearch Fund 
L inco ln ' s  I n n  F ie1  d s  
London, WC 2, England 

Dear D r  . Macpherson, 

I am s o r r y  w e  have been so long  i n  r e l a y i n g  i n f o r m a t m n  about  t h e  
hamster r e v e r t a n t  experiments ,  b u t  each week i t  has seemed a s  though 
one more b i t  of da t a  would g ive  as a c l e a r e r  idea  of what to do 
next .  

To begin  wi th  t h e  DNA vou r e c e n t l y  s e n t :  unfor tunafe ly ,  t he  DNA was 
c l e a r l y ,  upon a r r i v a l ,  n o t  s u f f i c i e n t l y  i n t a c t  t o  perform convincing 
i n t e g r a t i o n  s t u d i e s .  It was on ly  minimally v i scous  a t  a high  con- 
c e n t r a t i o n ,  o n l y  30% of t h e  DNA en te red  i n t o  networks ( u s u a l l y  80- 
95% of mammalian DNA forms networks), and i n  a l k a l i n e  sucrose  
g r a d i e n t s  (see Figure  1) t h e  sed imenta t ion  va iue  proved t o  be 20-25 
S i n  r e l a t i o n  t o  a i l D N A  (53s) marker.  Thus, t he  DNA had a s i n g l e  
s t randed  weight  o f  approximately 3 x 106. 
f i n d i n g s  wi th  B77 transformed 3T3 c e l l s  (see L e p e t i t  manuscr ip t ,  
F ig .  lo ) ,  we expected t h a t  most o f  t h e  i n t e g r a t e d  RSV DNA would have 
been deteched from r e i t e r a t e d  sequence DNA. Thus, t h e  network f r a c t i o n s  
would be deple ted  i f  v i r u s - s p e c i f i c  DNA. This i s ,  i n  f a c t ,  observed 
i n  F igure  2, and t h e  amount of RSV DNA i n  transformed and r e v e r t a n t  '.- G'Lr''.. 

DNA seems about  t h e  same. 
UNA i s  i n t e g r a t e d  i n  both  c e l l  types and, roughly speaking,  i n  t h e  
same p a t t e r n ,  s i n c e  equal  r educ t ion  i n  s ize  of t h e  c e l l  DNA e q u a l l y  
reduces t h e  amount o f  v i r a s - s p e c i f i c  D N A  c o v a l e n t l y  l i nked  t o  re- 
i t e r a t e d  sequences.  However, i t  would be n i c e  t o  demonstrate  i n t e b r a t i o n  
more convinc lnglv  wi th  very  h igh  molecular  weight D N A .  
have more luck ,  i n  v iew of  t h e  d i s t a n c e  between us, i f  you could send 
2 x 108 o r  more c e l l s  of  each type i n  "DNA buffer"  (0.02M T r i s ,  pH 8 ,  
i ) . O l M  EmA, 0.1M NaC1) a f t e r  l y s i s  of 5 x 106-107 cells/ml w i t h  1% 
SDS. 
w i l l  be a l l  r i g h t  and w e ' l l  f i n i s h  the  e x t r a c t i o n  tiere, make networks,  
and a s say .  

Based upon our  prev ious  

Thus, w e  have an  - i n d i c a t i o n  ____- t h a t  t h e  v i r a l  

I t h i n k  w e  might 

I t h i n k  a i r  mai l  sh ipping  a t  room temperature  (ao - not  f r e e z e )  

Things went r a t h e r  more smoothly i n  t h e  RNA department.  As shown by 
t h e  experiments  i n  Fig.  3, t h e r e  is c l e a r l y  mc;re annea l ing  of  l a b e l e d  
s i n g l e -  s taanded DNA ( synthes ized  by Schmidt-Ruppin v i r u s  palymerase) 
t o  RNA from transfc7nned c e l l s  t han  t o  RNA from r e v e r t a n t  c e l l s .  The 
amount o f  v i rus  s p e c i f i c  RNA a r e  slrall  - approximately 0.0001% o f  t h e  
c e l l  R N A ,  o r  about  1 molecule pe r  ce l l  - b u t  t h e  r e s u l t s  a r e  
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reproducib le .  A r e a c t i o n  wi th  B77 transformed 3T3 c e ; l s  is shown for 
c m p a r i s o n .  HeLa R N A ,  a s  you can s e e ,  does not  react a t  a l l .  A t  p r e s e n t ,  
t h i s  r e a c t i o n  has  been pughed t o  i t s  l o y i s r i c a l  limits: 20 mg/ml of RNA, 
0.6 M Na+, 100 hour  &&ekbatien. 
ano the r  shipment of RNA from t hese  c e l l s  - approximately 2-10 times 
the amcunt in t he  f i r s t  shipment - we could a t t empt  t o  augment t h e  
r e a c t i o n  by running t h e  RNA through a poly dT-ce l lu lose  column. This 
technfque provides  a f r a c t i o n  of RNA 3-20 fo ld  enr iched  f o r  v i r u s - s p e c i f i c  
sequences,  a l lowing  u s  t o  c a r r y  the  r e a c t i o n s  t o  h ighe r  ''Cot" va lues .  
I n  a d d i t i o n ,  we l e a r n  whether t h e  v i rus-spec i f !c  RNA bss poly A a t t a c h e d  
i n  t h e s e  cel ls .  We a r e ,  i n  a d d i t i o n ,  pursu ing  several r e l evan tpmat t e r s  
i n  R77/3T3 c e l l s :  presence of v i r u s - s p e c i f i c  RNA i n  polysomes; nuc lea r  
ve r sus  cytoplasmic l o c a t i o n  of RSV RNA; and a compet i t ion  a s s a y  between 
c e l l  RNA and l abe led  70s RNA which permi ts  a p r e c i s e  estimate of t h e  
amount of  t h e  genome t r a n s c r i b e d .  (The unequal copying of RSV RNA 
i n t c  s fng le - s t r anded  D N A ,  even i n  t h e  presence o f  act inomvcin,  when t h e  
e n t i r e  genome i s  copied,  a l b e i t  a s s y m e t r i c a l l y ,  fo rb id  equa t ion  o f  t h e  
e x t e n t  of t r a n s c r i p t l v n  wi th  t h e  percentage  of s i n g l e  s t randed  DNA 
hyb t id i eed  t 
perhaps we cnn pursue them i n  hamster ce l l s  i f  they seem appr0pr i a t e .y  

I f  i t  were p o s s i b l e  t c  r ece ive  

c e l l  RNA.) When t h e s e  techniques  a r e  w e l l  worked o u t ,  

I n  p a r t i c u l a r ,  n u c l e a r / c y t o p l a m i c  f r a c t i o n a t i o n  appears  promising i n  
regard  t o  B77/3T3 ce l l s ,  slrnce nuc lea r  RNA seem8 cons ide rab ly  enr iched  
i n  RSV RNA. The p o s s i b i l i t y  t h a t  RSV RNA never g e t s  t o  t h e  cytkplasm 
i n  t h e  r e v e r t a n t  w L l l  i s  a t i t i l l a t i n g  one, and w e  would l i k e  your 
opin ion  about  whether yoir'd want t o  do t h e  c e l l u l a r  f r a c t i o n  t h e r e  o r  
t o  send t h e  a p p r o p r i a t e  l i v i n g  ce l l s  to  us .  

I am t e n t a t i v e l y  expec t ing  t o  be  b r i e f l y  i n  London abcwt t h e  middle 
of Ju ly .  I f  t h i s  happens,  I hope w e  w i l l  have a chance t o  d i s c u s s  
these  m a t t e r s  f u r t h e r .  I w i l l  send you e x p l i c i t  d a t e s  when I have 
them. 

Again, thanking you f o r  your e f f o r t s  i n  t h i s  i n t e r e s t i n g  ven tu re ,  
I am, 

Yours, 

Harold E. Vap~us ,  M.D. 

P.S. Mike sends h i s  regards .  

HEV: js 
enc l  . 


